year. Clinically suspected women with breast mass who were attended in the OPD or inpatient department were selected purposively as study population. All the patients were examined by 2-D Real-Time B-Mode Ultrasonography by using high frequency (7.5 MHz) linear transducer. Blood flow was studied using Duplex sonography in which Gray scale 2D sonography was combined with Pulsed Doppler. Test of validity was done for color Doppler Sonographic findings in evaluation of benign and malignant breast lesion. Result:A total number of 50 cases were recruited for this study. Out of 50 cases,25 cases true positive, 1 false negative, 2 false positive, 22 true negative confirmed by histopathology. Here sensitivity and specificity of color Doppler ultrasonography are 92.59% and 86.95% respectively. Here accuracy of color Doppler study is 90.0% and the positive predictive value was 89.28% and negative predictive value was 90.9%. Conclusion: Color Doppler Ultrasonography is a useful imaging method in the differentiation between benign and malignant breast masses. [Journal of National Institute of Neurosciences Bangladesh, 2017;3(1): 10-13] 
Introduction
Breast lesions particularly breast cancer causes some 20.0% of cancer death among females 1 . Breast cancer is the commonest cause of death in middle-aged women in western countries 2 . Currently, one of every nine women in United States of America would develop breast cancer in their life timeand virtually remain stable over the past thirty years, now being about 27 per one lac 3 . In developing countries, it accounts for 1.0 to 3.0% of death 4 . Specifically, in Bangladesh, breast lesions particularly breast cancer is common clinical problem. In Bangladesh remarkable increase of breast cancer has occurred in current year. Color Doppler Ultrasonography is very useful in the differentiation between benign and malignant breast masses.The criteria that the presence of intratumoral or peripheral blood flow on Color Doppler indicated the existence of malignant disease and the absence of such flow in benign disease yielded promising results in early research. However, the detection of vessels on the inside of a breast nodule is significantly linked with malignancy 5 .Evaluation of the spatial distribution of vessels and ability to resolve spectral analysis may add valuable information to the imaging based diagnostic work-up of indeterminate Solid breast lesions. Breast malignancies have higher resistance indices assessed by color-coded Doppler ultrasound than benign lesions6.Choi et al 1 also attempted to evaluate the significance of resistive index (RI) in differentiating between benign and malignant breast lesions on Color Doppler Examination. The purpose of this study was to assess the overall diagnostic accuracy of color Doppler US and its real diagnostic contribution as an adjunct to palpation and aspiration cytology to identify the benign and malignant breast lesion.
Methodology
This cross sectional study was carried out in the Department of Radiology and Imaging in collaboration with the Department of Surgery and Department of Pathology at Banghabandhu Sheikh Mujib Medical University (BSMMU), Dhaka from July 2008 to June 2009 for a period of one (01) year.Fifty consecutively collected patients with palpable breast lesions were admitted in the surgery units of BSMMU they were diagnosed clinically as having solid breast lumps. The objective of the study was discussed in details with the patients before their decision to enroll themselves into the study. A detailed clinical history was taken from the patients about their symptoms like lump, duration of complains, pain, nipple discharge, nipple retraction etc. Relevant physical examinations were also done in all the cases. They underwent gray scale sonography followed by Power Doppler study with spectral analysis.Presence of intralesional vessels and their distribution pattern were evaluated first with Power Doppler Imaging (PDI), spectral tracing were also recorded to obtain Resistive Index (Rl) from the intralesional vessels. Malignancy of Breast lesions were detected pre-operatively. The findings were also interpreted first by the investigator and to eliminate bias the findings were confirmed by a radiologist of the department.Excision biopsy or mastectomy was done in all cases. Their postoperative findings were noted and correlated with sonological findings. Tissues of surgically removed tumors were sent to the pathology department. Their histopathology reports were collected and were then correlated with the gray scale sonography and Doppler findings. All this information was collected in a pre-designed data collection sheet.Statistical analysis was done by using SPSS version 21.0 for Windows. Assumptions of normality and homogeneity of variance were initially checked. The differences between two groups was assessed with using t test or Mann-Whitney U test, as appropriate. Categorical variables were expressed as proportions and was compared with using Chi-square test. Their sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV) were calculated. A value of p < 0.05 was considered statistically significant for all tests.
Results
Out 50 cases 28 patients diagnosed as benign and 22 cases were diagnosed as malignant after performing excisional biopsy. In this study, it was found that the upper and outer quadrant of the malignant and benign lesions was most common site of color Doppler abnormalities, which were 25.0% in right side and 33.3% in left side in malignant lesion. In benign lesions found upper and outer quadrant 34.21% and 18.42% in right and left side respectively (Table 1) . Twenty five cases found truly malignant (true +ve) and 2(two) cases were found benign (false -ve) as confirmed by histopathology; while of the 22 benign cases (US diagnosis), 20 were found benign (true -ve) as detected by FNAC and 2 (two) were found malignant (false -ve) which was confirmed by excisional biopsy. So, finally 28 cases were diagnosed malignant and 22 cases were benign ( Table 2) .
Validity of Gray Scale along with Color Doppler
Sonography and histopathological findings were correlated by calculating Sensitivity, Specificity, Accuracy, Positive and Negative Predictive Values by using standard formula (Table 3) .
Discussion
Ultrasonography in gray scale along with Doppler spectral analysis has been shown to be more effective modality in detection breast malignancy 7 . Color Doppler spectral analysis along with gray scale evaluation has become an important investigation and is considered as most important complementary method to mammography. Thus it could be concluded that Gray scale sonography along with Doppler spectral imaging increase chance of detection of malignancy 8 . A resistive index of > 0.70 is highly suggesting malignant lesion. Due to some overlapping of the range of resistive indexbetween benign and malignant cases, it may not be diagnostic in any single patient but it is extremely helpful in evaluation of false-negative cases evaluated on gray scale. This comparison study was carried out in the department of Radiology and Imaging at BSMMU hospital in collaboration with the Departments of Surgery and Pathology Department of BSMMU during the period ofJuly 2008 to June 2009. Preoperative detection of breast malignancy by Doppler spectral analysis along with Gray scale sonography and its validity by determining sensitivity, specificity, accuracy, positive predictive value and negative predictive value. The age of patients ranged from 25 to 69 years. They were divided into 5 age groups. Maximum numbers of patients with solid breast lesions were found in the 50-59 years age group. The mean age was 51.2 years with standard error of mean (SE) ±1.5 years in the whole study patients. The mean (±SE) of Rl values in benign and malignant solid lesions of breast were 0.61±0.04 and 0.83±0.03 respectively. The difference was statistically highly significant (P< 0.001). Five benign lesions were found to have a RI value more than 0.70. Histopathology reports were collected. Among the 50 patients 46% (23 cases) were proved to be benign lesions and 54% (27 cases) were diagnosed as malignant lesions. Combined gray scale and Doppler findings evaluated. 28(56%) cases were suspected as malignant and rest 22(44%) cases were suspected as benign. Validity of the combined modality was measured by correlation with histopathological findings. Sensitivity, specificity, accuracy, positive predictive value (PPV) and negative predictive value (NPV) were 92.59%, 86.95%, 90%, 89.28% and 90.90% respectively. Twenty five cases found truly malignant (true +ve) and 2(two) cases were found benign (false -ve) as confirmed by histopathology; while of the 22 benign cases (US diagnosis), 20 were found benign (true -ve) as detected by FNAC and 2 (two) were found malignant (false -ve) which was confirmed by excisional biopsy. So, finally 28 cases were diagnosed malignant and 22 cases were benign.The study findings indicate that Gray scale sonography along with Doppler spectral analysis is more sensitive, specific and accurate diagnostic tool then they used as a single modality in detection of malignant breast lesions. Color Doppler ultrasonography can detect breast mass very early due to visualization of blood flow pattern of very small mass 10 . It can contribute to the survival benefit obtained by early breast cancer detection. For developing country like us color Doppler ultrasonography can be an easy, non-ionizing, non-invasive, time relieving, low cost diagnostic tool which can reduce unnecessary biopsies and surgical procedures and thus reducing morbidity and financial burden to the patient 11 . Limitation of the study were short period, small sample size, inflammatory lesions in breast that give increase RI index.Gray scale, color and power Doppler sonogrpahy and measurement of resistive index-all were performed by a single radiologist of the department, so there was chance of bias.
Validity Test

Conclusion
Doppler spectral analysis along with Gray scale sonography of solid breast lesions is sensitive, specific and accurate modality in detecting malignant solid breast lesions. So, it can be concluded that Doppler spectral analysis along with Gray scale sonography can be used as a sensitive diagnostic tool in the detection of malignant solid breast lesions. However, further research on this subject may be encouraged on large number of patients in multiple tertiary levels.
